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Abstract The present study aimed at developing a scale to evaluate navigational
performance as a whole, which is one of the factors influencing learning in hyper
media. In line with this purpose, depending on the related literature, an item pool of 15
factors was prepared, and these variables were decreased to 5 based on the views of 38
field experts. In the end, a 3-factor structured was obtained via a pilot application
carried out with 32 Information Technologies (IT) students, via the confirmatory factor
analysis conducted with 110 IT students and via the reliability analysis carried out with
33 IT students. The scale included 14 items, and the internal consistency coefficient
regarding the whole scale was calculated as α=0.90. The results of the Pearson
correlation analysis revealed that the test-retest correlation coefficients of the items
ranged between 0.762 and 0.954. As a result of the analyses conducted, the Hyper-
MNP scale was found to be a valid and reliable tool that can be used to measure the
navigational performance in hyper media.

Keywords Hyper media . Navigational performance . Scale development

1 Introduction

In the last 20 years, thanks to the hyper media, it has become easier and quicker to
reach a document in any node of the Web. According to Marchall (2001), the Web itself
is the best example for hyper-media applications. The links provided by hyper media
are undoubtedly important for the establishment of the network that the Web owns
throughout the world. Lowe and Hall (1999) reported that hyper media allowed the
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management of information on the Web. In other words, hyper media constitute the
basis of the system that allows instantly reaching the content found in any place in the
world via the Web. According to McCool (1997), WWW, which is the primary and
common way of providing integrated multimedia services via the Internet, is a world-
wide hyper-media system. Information-sharing has become common thanks to the
hyper-media feature of the Web, and the Internet has gained its real value. The
flexibility and freedom of hyper media for the user have played an important role in
the worldwide transformation that the Web and the Internet created.

Hyper media are systems that allow reaching, organizing and structuring the infor-
mation by using multimedia nodes connected with one another via links (Conklin
1987). In literature, hyper media are also known as interactive multimedia (Jeffcoate
1995). The reason is that by gathering the features of both hyper texts and multimedia,
hyper media allow learners to access non-linear information via the links of sources
including such information types as texts, audios, graphics, animations and videos. In
contrast with the system-controlled structures of multimedia, hyper media require a
high level of interaction. This interactive feature of hyper media, which makes it
learner-controlled, is considered to be one of the most important advantages of hyper
media provided for learning and teaching.

Although hypermedia has provided a number of opportunities to increase the
richness of user interfaces, it has also caused over-crowdedness and complexities that
result from abundant information in the interface. The freedom provided by hyperme-
dia for the user to control the interaction with the system may lead to cognitive overload
(Scheiter and Gerjets 2007) because the cognitive sources that should be allocated to
metacognition and executive skills necessary for navigation in hypermedia will be used
for other subjects. Gathering a large amount of irrelevant information can negatively
influence the process of information processing and cause cognitive overload. In
addition, students cognitively overloaded among different choices due to the intensity
of complex information in hypermedia may not know where they are, where they came
from, and where they are going to go, which means they get disoriented (Dias and
Sousa 1997).

Cognitive load can be defined as mental sources used in a memory that works
simultaneously. People can process an average of seven units of information in average
at a time in a working memory (Miller 1956); that is, as the amount of information
processed in a memory working simultaneously due to its limited cognitive capacity
increases, the cognitive load will increase as well. In general, there are two types of
cognitive load (Moreno 2004): germane load/effective load and extraneous
load/ineffective load. The germane load results from the difficulty of the content being
learned. If the learner meets a complex content, his or her germane cognitive load will
be high. Extraneous load is related to the design of the environment in which infor-
mation is presented. When the environment includes additional information, which is
inappropriate, and which impacts information processing, the extraneous load will be
high. If both the germane load and the extraneous load are at a level higher than the
limitedness of the working memory, cognitive overload occurs. Since the germane load
and the extraneous load are added to each other, according to the cognitive load theory,
the extraneous/ineffective load should be decreased and the germane/effective load be
increased (Paas et al. 2003). According to the cognitive load theory, the limitedness of
the working memory can be eliminated by encoding different information components
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as one in cognitive schema, by the multiple presentation method or by automation rules
(Kirschner 2002). Besides environmental interaction, the activities learners participate
in and in what ways information is transmitted to learners may influence cognitive load.
If this loading is higher than necessary and makes it difficult to create a scheme, then it
is called cognitive overload (Paas et al. 2003).

Almost all users navigating in a Web environment to search for information are
likely to encounter with the problem of disorientation. Users should be able to answer
such questions as “Where am I?”, “Where do I want to go?”, “Am I on the right way?”
and “How will I know I will get to where I want?” so that they can know where they are
within the whole system in a dynamic environment like the Internet and that they can
take action appropriate to their goals (Karadeniz 2006). Users who cannot find answers
to such questions are said to have got lost. Disorientation is defined as a situation in
which due to cognitive overload and to the complexity of the environment, learners do
not know where they are or how they can reach the place they want (Conklin 1987;
Theng et al. 1996). In other words, disorientation means that learners are not aware of
their places within the whole structure and do not know how they have reached that
place and how and where they will go. The disorientation problem in hypermedia-
based learning environments and other undesired problems that result from disorienta-
tion can be considered in such three categories as navigational disorientation, the
problem of abundance of choices, and the phenomenon of art museum (Foss 1989).
Navigation disorientation is related to the fact that by following the nodes, users
navigate in the environment in repeated cycles without achieving effective results.
The problem of abundance of choices means that users know they are wasting their
time, that they feel lost, that they lose their way by following various directions
provided by the environment, and that they thus wander astray from the main subject.
As for the phenomenon of art museum, it refers to the problems arising from the fact
that users navigate in the hypermedia in an uncontrolled manner in order to reach
information (Demirbilek 2004). This situation is similar to the situation of a person who
goes around in an art museum spending the whole day without being interested in any
specific shape or model. On the second day, this person is likely to be unable to define
any of the drawings or shapes he or she saw in the museum the previous day.

2 Related literature

With its active and non-linear structure, hyper media provide learners with a high-rate
of flexibility for action and allow them to reach a wide variety of multimedia materials.
However, the flexibility and information provided by hyper media for learner-control
have also brought about such navigational problems as disorientation, cognitive over-
load, distraction of attention and loss of time which all negatively influence the
learner’s navigational performance in hyper media. Besides the factors negatively
influencing the navigational performance in hyper media, some other factors such as
motivation and satisfaction could be regarded as the factors positively influencing the
navigational performance of the learner in hyper media. Among these factors, some of
these factors which directly influence the navigational performance and which have
been emphasized most frequently in related literature include cognitive load (Chen and
Macredie 2002; Kılıç and Karadeniz 2004; Neilsen 1990; Nunes and Fowell 1996),
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disorientation (Beasley and Waugh 1995; Dias et al. 1999; Dias and Sousa 1997;
Karadeniz 2006; Neilsen 1990), attention (Mann et al. 2000; Preece 1993), time
(Littlefield 2010), adaptation (Nanlohy 2009; Pulliam et al. 2007), satisfaction (Chien
2010; Gullikson et al. 1999) and motivation (Cipolla-Ficarra and Cipolla-Ficarra 2009).

When studies conducted on hyper media are examined, it is seen that they investi-
gated the effects of such variables as different content structures, navigation compo-
nents, the media structure and individual characteristics on the components of naviga-
tional performance. The results obtained in these studies demonstrated that different
content structures did not influence the navigational performances of learners with high
levels of background knowledge (Amadieu et al. 2009; Patel et al. 1998; Potelle and
Rouet 2003) and that well-structured contents helped those with low levels background
knowledge comprehend the content deeply and holistically (Potelle and Rouet 2003).

In literature related to navigation in hyper media, it is seen that there is no relationship
between learners’ thinking styles and their navigational behavior in hyper media (Fiorina
et al. 2007); that there is a significant relationship between students’ cognitive styles and
interface formats (Lee and Hsu 2004); that users in network hyper media demonstrate a
higher level of navigational performance than those in hierarchical hyper media (Chien
2010); that users demonstrate better performance in sequential texts than they do in non-
sequential ones (McDonald and Stevenson 1996); that metaphorical interfaces increase
the learning performance (Lee and Hsu 2004; ChanLin and Chan 1996); and that learners
with low levels of knowledge made more use of such support tools as maps in hyper
media (Dee-Lucas and Larkin 1995; Möller and Müller-Kalthoff 2000).

In related literature, it is seen that a few number of variables such as the individual’s
views about his or her own navigational performance; time; and an appropriate number
of navigated nodes for navigational performance in hyper media have been used.
However, the factors influencing users’ navigation in hyper media are not limited to
these variables. These variables prominent in related literature include cognitive load
(Chen and Macredie 2002), disorientation (Dias et al. 1999), time (Littlefield 2010),
task achievement (Craven 2003), adaptation (Pulliam, Sajan and Hofmann 2007),
entertainment (McKnight et al. 1996) and motivation (Cipolla-Ficarra and Cipolla-
Ficarra 2009).

When the related literature is reviewed, it is seen that there are a number of studies
conducted on navigation in hyper media. In addition, it is seen that such factors as
satisfaction, motivation, disorientation and cognitive load regarding navigation in hyper
media were studied separately and that the changes or the innovations made on the
interfaces were investigated. It is also evident in related literature that the navigational
problems experienced in hyper media were not examined together. In one of the most
comprehensive studies in the field, Dorum and Garland (2011) measured navigational
performance only with the help of the scores regarding task achievement, disorientation
and recall. To Brusilovsky and Pesin (1998) in hyper media navigation, two most
important elements of navigational performance are the way followed and the time
spent. In addition, in related literature, it is seen that various measurement tools were
developed regarding such navigational performance factors as disorientation, cognitive
load and motivation in hyper media and that there is no measurement tool for
evaluating the related factors together in order to determine navigational performance
in hyper media. Therefore, examining the variables influencing the user’s navigational
performance in hyper media together from a holistic perspective is considered to be an
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important necessity in literature. In this respect, the present study conducted is thought
to be important as it aimed at developing a scale to evaluate the navigational perfor-
mance factors in hyper media.

3 Method

The purpose of the present study was to develop a scale to determine navigational
performance in hyper media. Figure 1 presents the studies conducted in line with this
purpose.

As can be seen in Fig. 1, the studies conducted regarding the development of the
Hyper-MNP scale could be gathered under two main headings: the phase of determin-
ing the factors and the scale development phase. In the phase of determining the factors,
an item pool was prepared in line with the related literature and presented to field
experts for their views. In the scale development phase, the validity and reliability
studies were conducted regarding the factors determined.

3.1 Phase of determining the factors

This phase of the study was a pre-research entitled “Determining the Variables of
Instructional Hypermedia Navigation Performance” that carried out by researchers and
published in e-Journal of New World Sciences Academy NWSA as a research article.
With the help of the items obtained via the studies reported in literature related to
navigational performance in hyper media, an item pool was prepared. In the process of
decreasing the 15 items in the item pool to seven and in the process of preparing the
questionnaire items for the expert-view form, the brain-storming technique was used. In
the process of determining the navigational performance factors, six experts were asked
for their views. The phase of determining the factors lasted 3 weeks. Every week, 20-
minute sessions were held. Phase of determining the factors carried out with academi-
cians in Anadolu University, Sakarya University and Gazi University who have
experience about hypermedia navigation studies. As a result of the six experts’
suggestions and corrections regarding the 15 items obtained via the related literature,
such variables as motivation, disorientation, cognitive load, adaptation, achievement
and entertainment were determined (Fırat et al. 2012).

Fig. 1 Studies conducted regarding the development of the Hyper-MNP scale
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In the first phase of the research process, a study was conducted to determine the
navigational performance variables in hyper media. The expert-view form prepared was
applied to IT experts who were specialized in educational technologies and who had
carried out scientific studies on hyper media. As a result, the form was sent to 38
academicians, and a return-rate of 68 % (26) was achieved. Among these academicians,
4 of them were professors; 3 were associated professors; 7 were assistant professors; 3
were instructors; and 10 were research assistants.

In the phase of determining the factors, 7 variables determined in related literature
were presented to expert views. Among these variables, 3 of them were excluded
(achievement, entertainment and adaptation), and one variable (satisfaction) was added.
As a result, 5 variables were obtained in total (Fırat et al. 2012). In the study, based on
the findings obtained via the expert views, certain important results were found.
Accordingly, the experts reported that regarding navigational performance in hyper
media, the variable of “achievement” could not be accepted as a clear indicator of
navigational performance since it was influenced by such different situations as
individual differences, content type, content structure and the teaching method besides
navigation. In addition, as the variables of “entertainment” and “adaptation” were in the
same direction with the variable of “motivation”, it was seen that these vari-
ables were frequently criticized by experts. It was stated that these two vari-
ables could not be accepted as a clear indicator of navigational performance.
According to the experts, the comfort and freedom of the individual in the
media, which was what these two variables meant, could be reflected with the
variable of “satisfaction”. Thus, the variables necessary for the scale of Navi-
gational Performance in Hyper Media were determined as disorientation, cog-
nitive load, motivation, time and satisfaction.

3.2 Scale development phase

In line with the studies reported in literature and with the help of such variables as
cognitive load, disorientation, time, motivation and satisfaction revealed in the related
study conducted to determine the navigational performance variables in hyper media, a
scale form was developed. For the scale, three questions for each of these five items
were prepared together with field experts. The 15-item scale was made up of in 5-point
Likert-type items. Table 1 below demonstrates an example of one positive item and one
negative item regarding the related factor.

Table 1 Sample scale items

Sample items Related factor

I effortlessly reached the information I searched for on the Website. Cognitive Load

I tried hard to reach the information I searched for on this Website.

I had difficulty understanding the links between the pages on the website. Disorientation

I quickly reached the information I searched for on the Website.

I would like to navigate on this Website again. Satisfaction

I was satisfied with navigating on this Website.
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3.2.1 Validity studies

Within the scope of the validity studies of the scale form developed, such analyses as
the content validity, face validity and construct validity of the scale as well as item
analysis of (item validity) of the 15 items found in the scale were conducted.

Face validity and content validity For the face validity and content validity of the scale
developed, expert view was requested. In line with the views and suggestions of 4 field
experts who were specialized in the field of Information and Communication Technol-
ogies and who had previously conducted scientific studies on hyper media, the scale
form was revised, and the necessary corrections were made. As a result, the 15-item
scale form was finalized prior to the pilot application.

For the scale, two application processes were conducted: pilot application and main
application. The pilot application of the scale form obtained in line with the experts’
views was carried out with 32 students attending the department of CEITat the Education
Faculty of Anadolu University. In the metaphorical hyper media prepared for the pilot
application, the students were assigned two different tasks and requested to complete
these tasks in the media provided. These tasks was “Please give definition of computer
assisted education, What are the applications of computer assisted education andWhat is
the Role of Teacher in computer assisted education?”. The pilot application was moni-
tored by the researcher as well as by the course instructor, who was also a field expert. As
a result of the pilot application, it was seen that the two tasks assigned in the hyper media
lasted 4 min on average and that it took 2 min on average to fill out the scale. The pilot
application also revealed that all the items worked. In addition, the statements in two of
the items were corrected, and the scale was finalized before the main application.

Construct validity The scale form prepared to determine navigational performance in
hyper media included 5-point Likert-type items rated as “I completely disagree (1)”, “I
disagree (2)”, “I am neutral (3)”, “I agree (4)” and “I completely agree (5)”. The scale
form finalized before the application was carried out with 110 students attending the
department of Computer Education and Instructional Technologies at the Education
Faculty of Osmangazi University in the city of Eskisehir in the academic year of 2011–
2012. Table 2 presents the demographic backgrounds of the participating students.

As can be seen in Tabl3 2, of all the participants, 51.8 % of them were female
students, and 48.2 % of them were male. Among the students participating in the scale
development study, approximately 69% of themwere freshman and 2nd grade students.
In addition, it was seen that the students had moderate levels of Internet use frequencies.
Of all the participating students, 77 % of them used the Internet for 2 to 6 h a day on
average. Thanks to the data collected, the structured previously determined was exam-
ined with factor analysis. For the analysis of the data, the AMOS 16 software was used.

In order to find out whether the data collected from 110 students attending the
department of Computer Education and Instructional Technologies at the Education
Faculty of Osmangazi University in the city of Eskisehir had a normal distribution or
not, the Kolmogorov Smirnov Test was applied. The results revealed that the mean score
calculatedwith the help of the data collected via the scale had a normal distribution [D(110)=
1.313, p=0.064>0.05]. Figure 2 presents the normal distribution diagram regarding the
scale scores. Figure 2 presents the normal distribution diagram regarding the scale scores.
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As can be seen in Fig. 2, parallel to the Kolmogorov Smirnov Test result, the
measurements had a normal distribution. Therefore, the measurements conducted
regarding the validity studies of the scale form could be said to meet the normal
distribution condition primarily required by parametric tests.

The items and variables of the scale were determined in line with the related literature
and with the experts’ views. In other words, there was no previously-determined
structure. Therefore, this structured obtained via the related literature was tested with
the confirmatory factor analysis because exploratory factor analysis is used for theory-
development purposes, while confirmatory factor analysis aims at testing a current
theoretical structure (Rennie 1997). The first-level and secondary-level confirmatory

Table 2 Demographic
backgrounds of the participants

Demographic background Frequency (f) Percentage (%)

Gender

Female 57 51.8

Male 53 48.2

Total 110 100

Grade

Freshman 40 36,4

2nd Grade 36 32,7

3rd Grade 18 16,4

Senior 16 14,5

Total 110 100

Average frequency of daily internet use

Less than 1 h 19 17.2

Between 1 and 2 34 30.9

Between 3 and 4 33 30

5 h or longer 24 21.7

Total 110 100

Fig. 2 Normal distribution
diagram
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factor analyses of the scale were conducted. For the confirmatory factor analysis, the
“maximum likelihood” method, one of the most frequent techniques, was used.

In order to determine whether the data were appropriate to factor analysis, various
techniques were used in related literature. In the present study, the appropriateness of
the data to factor analysis was examined with the Kaiser-Meyer-Olkin (KMO) coeffi-
cient. In addition, for the purpose of determining the correlation between the variables,
the significance level and value of the Barlett Sphericity test were examined. The result
that KMO was higher than 0.60 and that the Barlett test was significant demonstrated
the appropriateness of the data to factor analysis (Büyüköztürk 2001). Table 3 presents
the KMO and Barlett test results regarding the scale developed.

When the results presented in Table 3 are examined, it is seen that the KMO
coefficient was much higher than 0.60 and that the Barlett test result was significant
(KMO=0.865; χ2=764.969; p<0.001). This result demonstrated that the data group
was appropriate to factor analysis. The first-level confirmatory factor analysis model
obtained as a result of the analysis conducted can be seen in Fig. 3.

As can be seen in Fig. 3, the correlation between satisfaction and motivation was
0.94, and the correlation between disorientation and loss of time was 0.98. According
to Bagozzi (1981) and Peter (1981), in order for each dimension within any structure to
exist alone, the dimensions are supposed to have a moderate level of correlation
between one another (with a range of 0.70 and 0.89). Depending on the values of the
correlation coefficients ranging between −1 and +1, it was seen that the correlations
between the related variables (r=0.98, r=0.94) were positive and considerably high.
Therefore, the factors with high correlation values were found to be in the same
direction; in other words, they were cyclical factors and were likely to gather under
one factor. Thus, the time factor was combined with the disorientation factor, and the
motivation factor with the satisfaction factor. When the related literature is reviewed, it
is seen that combined factors are frequently used as related variables.

According to Muyllea et al. (2004), user satisfaction in hyper media could be
explained with the gathering of such different components as the content provided,
the structure of the hyper media and the motivational elements supporting user
satisfaction. This demonstrates that motivational elements in hyper media navigation
could be regarded as a component of the satisfaction factor. Similarly, it is seen related
literature that the time component could also be regarded as an indicator of the
disorientation factor in hyper media (Fırat and Kabakçı 2010; Beasley and Waugh
1995; Dias and Sousa 1997). Thus, the first-level factor analysis was repeated. The
three-factor model obtained as a result of the analysis conducted can be seen in Fig. 4.

As can be seen in Fig. 4, when the correlation between such sub-dimensions of the
hyper media navigational performance scale as cognitive load, disorientation and satisfac-
tion were examined, it was found as 0.65 between satisfaction and cognitive load; as 0.82
between cognitive load and disorientation; and as 0.57 between disorientation and satis-
faction. In addition, Fig. 4 also demonstrates that the lowest correlation was calculated as
0.57 and the highest as 0.82. This result demonstrates a moderate level of correlation

Table 3 KMO and bartlett test
results

KMO χ2 Sd P

,860 764,969 105 ,000
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between these three dimensions of the hyper media navigational performance scale. Below
are the standardized regression coefficients of all the ways regarding the model.

According to the results presented in Table 4, it is seen that the standardized
regression coefficients of the model regarding the scale and all the ways found in the
model were statistically significant. The model of the secondary-level confirmatory
factor analysis conducted to examine the theoretical model of the hyper media naviga-
tional performance scale can be seen in Fig. 5.

As can be seen in Fig. 5, the Hyper Media Navigational Performance Scale predicted
the dimension of satisfaction at the level of 0.67 (p<0.01); the dimension of cognitive
load at the level of 0.97 (p<0.001); and the dimension of disorientation at the level of

Fig. 3 Five-factor first-level factor analysis regarding Hyper-MNP

158 Educ Inf Technol (2016) 21:149–169



0.71 (p<0.01). The standardized factor loads (λ=Lambda) refer to the correlation
between the variable observed and the related latent variable. The standardized factor
load demonstrates to what extent a unit of variation in the latent variable will lead to
variation in the variable observed (Hacıfazlıoğlu et al. 2011). The high values of
Lambda mean the existence of a strong relationship between the latent variable and
the variable observed (Yılmaz and Çelik 2009). Therefore, the hyper media navigation
performance scale could be said to represent all its three sub-dimensions. Table 5 below
presents the χ2 statistics and the goodness of fit indices between the three-factor
original structure and the data obtained within the scope of the study.

When the other fit indices in the analysis were examined, RMSEAwas found as 0.079;
GFI as 0.86; AGFI as 0.80; CFI as 0.917; and GFI as 0.861. The RMSEAvalue between 0
and 0.08 is reported to be an indicator of good fit (Hooper et al. 2008), while 0.06 is

Fig. 4 First-Level repeated confirmatory factor analysis regarding Hyper-MNP

Educ Inf Technol (2016) 21:149–169 159



claimed to be a cut point (Hu and Bentler 1999). GFI and AGFI take values between 0 and
1, and 0 refers to a lack of fit, while 1 refers to perfect fit (Schumacker and Lomax 2004).
Values equal to higher than 0.90 (Hoyle 2000; Hooper et al. 2008) refer to good fit. The fact
that the values obtained in the study were equal or close to the cut points mentioned above
demonstrates that there was good fit between the data and the structure of the model.

The degree of freedom and the Chi-Square value obtained as a result of the
confirmatory factor analysis conducted (χ2=145.705) were calculated as 85. In
addition, the results of the statistical analysis revealed that the model was significant
at the level of (p<0.01). In confirmatory factor analysis, χ2 is used as the extent to
which the correlational matrix observed is away from the theoretical correlational
matrix. Low level of X2 refers to how good fit the model and the data demonstrate. If
χ2/sd is 5 or lower, then there is good fit between the model and the data (Gillaspy
1996). In the present study, χ2/df was calculated as 1.67. This result demonstrates that
the model suggested for the Hyper-MNP scale had good fit with the data collected.

Item analysis (Item Validity) In order to determine the capability of the navigational
performance scale to discriminate between the individuals in terms of each item, item
validity was examined. For this purpose, item analysis independent samples t-test was
conducted based on the bottom 27 % and top 27 % group means determined according to
the scores for each item of the scale. In this analysis, if the scores for one item and those for
the whole scale demonstrate a positive and sufficiently high correlation, then that item is
considered to have discrimination capability (Erkuş 2003). If the item-test correlation

Table 4 Regression weights of all the ways regarding Hyper-MNP

Estimate S.E. C.R. P

Disorientation <−−− Navigational Performance ,754 ,108 6,982 ***

Satisfaction <−−− Navigational Performance ,653 ,112 5,808 ***

Cognitive Load <−−− Navigational Performance ,840 ,119 7,053 ***

Item 13 <−−− Cognitive Load 1,000

Item 12 <−−− Cognitive Load 1,077 ,154 6,985 ***

Item 3 <−−− Cognitive Load ,777 ,133 5,832 ***

Item 2 <−−− Cognitive Load ,827 ,147 5,609 ***

Item 15 <−−− Satisfaction 1,000

Item 11 <−−− Satisfaction ,835 ,111 7,497 ***

Item 9 <−−− Satisfaction ,770 ,103 7,488 ***

Item 8 <−−− Satisfaction ,883 ,116 7,620 ***

Item 5 <−−− Satisfaction ,872 ,107 8,147 ***

Item 14 <−−− Disorientation 1,000

Item 10 <−−− Disorientation ,997 ,122 8,170 ***

Item 7 <−−− Disorientation ,884 ,132 6,722 ***

Item 6 <−−− Disorientation ,829 ,124 6,702 ***

Item 4 <−−− Disorientation ,739 ,124 5,973 ***

Item 1 <−−− Disorientation ,674 ,112 5,994 ***

*** p<0.001
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coefficient regarding the discrimination capabilities of the items was 0.40 or higher, then
those items were regarded as very good; if it ranged between 0.30 and 0.40, then those
items were considered to be good; and if it ranged between 0.20 and 0.30, then they were
regarded as those to be corrected. The values obtained are presented in Table 6.

As a result of the analysis, the items demonstrating a high level of correlation with
the whole scale scores were not excluded from the measurement tool. It was seen that
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Fig. 5 Secondary-level factor analysis regarding Hyper-MNP

Table 5 χ2 Statistics and goodness of fit indices regarding Hyper-MNP

N X2 sd χ2/sd CFI GFI AGFI RMSEA

110 145.705 87 1,67 0.917 0.861 0.808 0.079
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the item total correlations ranged between 0.513 and 0.766 and that the t values were
considerably significant (p<0.001). When the item total correlations were examined, it
was seen that all the items had correlation values higher than 0.40. This demonstrates
that the items had a very good discrimination capability.

3.2.2 Reliability studies

Within the scope of the reliability study of the navigational performance scale, in order
to test the consistency of the scale items with each other, the Cronbach alpha coefficient
was calculated. In addition, for the purpose of testing the consistency of the scale within
the context of time in terms of the quality the scale measures, the test-retest reliability
coefficient was calculated.

Internal consistency As a result of the analysis conducted to test the consistency of the
scale items with one another, the Total Cronbach alpha value of the scale was found as
α=0.90, p<0.01. According to the related literature, Cronbach alpha values higher than
0.60 demonstrate that the internal consistency of the scale is acceptable, and those
higher than 0.75 show that the internal consistency of the scale is considerably high
(Cortina 1993; Iacobucci and Duhachek 2003). The Cronbach alpha values to be
obtained when each item is excluded from the test are presented in Table 7 below.

As can be seen in Table 7, when each item was excluded from the scale, the
Cronbach alpha value of the scale did not exceed 0.90. Therefore, all the items
remained in the scale.

Test-retest reliability In order to test the invariance of the scale over time, the scale form
was applied to 33 IT students twice after 2 weeks. The criterion for invariance over time

Table 6 Item analysis results
Item number Item-total

correlation
Bottom-top (27 %)
groups t value

p

Item 1 ,625 5.229 0.001

Item 2 ,549 8.285 0.001

Item 3 ,587 6.559 0.001

Item 4 ,513 5.291 0.001

Item 5 ,660 7.980 0.001

Item 6 ,581 6.132 0.001

Item 7 ,641 6.538 0.001

Item 8 ,645 6.967 0.001

Item 9 ,606 5.593 0.001

Item 10 ,766 9.349 0.001

Item 11 ,653 7.438 0.001

Item 12 ,738 10.884 0.001

Item 13 ,699 10.275 0.001

Item 14 ,695 8.154 0.001

Item 15 ,664 6.471 0.001
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refers to the relationship correlation coefficient between the data groups obtained as a
result of the measurements of anything under similar conditions with a certain time
interval. This technique frequently used in scale development studies is known as test-
retest. For the test-retest reliability, the correlation coefficient between the mean scores
obtained in the first application and those obtained in the second one was calculated as
r=0.941, p<0.01. The correlation coefficients between the mean scores obtained in the
first application and those obtained in the second one for the test-retest reliability and
the paired two-sample t-test results are presented in Table 8 below.

It was seen as a result of the Pearson correlation analysis that the test-retest
correlation coefficients of the items ranged between 0.762 and 0.954. Thus, the
correlation between the mean scores for the 15 items in the first and second applications
were considerably significant (p<0.001). Besides the correlation coefficients regarding
the test-retest reliability, in order to determine whether there was a significant difference
between the mean scores in the first and second applications, paired-sample t-test was
applied. As can be seen in Table 8, according to the t-test results regarding the test-
retest application, no significant difference was found between the mean scores for the
items in the first and second applications. These high levels of correlation coefficients
calculated and the t values demonstrate that the scale invariant over time.

4 Discussion

When studies in related literature conducted on navigational performance in hyper media
were reviewed, it was seen that the components of navigational performance in hyper
media were examined separately. Therefore, in different studies, navigational performance

Table 7 Item total statistics

Item Cronbach’s Alpha
when an item excluded

I easily reached the information I searched for on the website. ,895

I had difficulty focusing my attention while navigating on the website. ,899

I tried hard to reach the information I searched for on this Website. ,896

I wasted time navigating between the pages. ,899

I enjoyed navigating on this website. ,894

I had difficulty finding the web pages I had navigated on the website before. ,897

I had difficulty understanding whether I was on the correct page on the website or not. ,893

I enjoyed searching for the information I needed. ,894

I was satisfied with navigating on this Website. ,895

I wasted time reaching the information I searched for on the website. ,888

I was willing to navigate on the website. ,893

I lost my attention while searching for the information I needed on the website. ,890

I had difficulty understanding the links between the pages on the website. ,892

I quickly reached the information I searched for on the Website. ,892

I would like to navigate on this Website again. ,893
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was examined with respect to different variables. However, navigational performance in
hyper media is a comprehensive concept that, besides disorientation meaning failing to
find one’s way, covers not only the time spent for the achievement of a task but also the
easy achievement of that task (Fırat and Kabakçı 2010). According to the results of the
present study conducted, navigational performance is structured on three basic factors.

Within the scope of the present study, first, 15 factors were determined as a result of the
review of the related literature regarding navigational performance factors. In line with the
experts’ views about navigational performance in hyper media, these factors were discussed
again. Accordingly, since the variable of ‘achievement’ is influenced by such different
situations as the teaching method, the content type and structure and individual differences
besides navigation, it was reported by the experts that it could not be accepted as a clear
indicator of navigational performance. In addition, as the factors of “entertainment” and
“adaptation”were in the same direction as “motivation”, they were criticized by the experts.
It was claimed that it was not possible to consider these two variables to be a clear indicator
of navigational performance. Therefore, the experts stated that comfort and freedom of the
individual in themedia, whichwaswhat the variables of entertainment and adaptationmeant,
could be reflectedwith the variable of “satisfaction”. In thisway, based on the experts’ views,
navigation performance was thought to be a relational variable including such factors as
disorientation, cognitive over load, loss of time, motivation and satisfaction. This finding is
consistent with the related literature. In literature, navigational performance is defined in its
widest sense as a relational variable reflecting the relationship between the components of a
system covering individual differences, tasks, hyper media features and the context in which
learning occurs (Land and Hannafin 1996; Barab et al. 1997; Federico 1999).

A 15-item scale form regarding the hyper media navigational performance factors
revised in line with the experts’ views was developed. For each factor determined, 3
items were prepared. The confirmatory factor analysis conducted during the validity

Table 8 Test-retest reliability
analysis results

Item N r (Pearson) t p (two-way)

Item 1 33 ,837 ,494 ,625

Item 2 33 ,863 −,373 ,712

Item 3 33 ,804 −,627 ,535

Item 4 33 ,762 −,239 ,813

Item 5 33 ,763 −1,305 ,201

Item 6 33 ,909 −,702 ,488

Item 7 33 ,954 ,571 ,572

Item 8 33 ,838 ,000 1,000

Item 9 33 ,867 ,329 ,744

Item 10 33 ,825 −,297 ,768

Item 11 33 ,863 1,000 ,325

Item 12 33 ,914 −,812 ,423

Item 13 33 ,947 −1,677 ,103

Item 14 33 ,843 −1,161 ,254

Item 15 33 ,935 −,373 ,712

Mean 33 ,941 −1,161 −1,161
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and reliability studies of the scale revealed that the factors of time and disorientation
and those of motivation and satisfaction were cyclical factors. Figure 6 below summa-
rizes the factors influencing the variable of hyper media navigational performance.

According to Fig. 6, the Hyper-MNP scale developed within the scope of the present
study had a 3-factor structure. The factors of disorientation, cognitive load and satis-
faction were determined to be the factors influencing one another. The common
interaction area for these three variables constituted the variable of navigational
performance. In this respect, it could be stated that hyper media navigational perfor-
mance refers to users’ navigation in hyper media with satisfaction and without
experiencing cognitive overload or disorientation.

Disorientation used within the scope of the present study means that users lose
their place in the whole media structure asking such questions regarding the hyper
media as “where was I?”, “where am I?” and “where will I go” and that they do not
know how to go to the place they want. Cognitive load is related to mental sources
which are used in memory functioning at the same time and which result from the
relationship between the cognitive structure and the structure of the information.
According to the related literature, cognitive load is divided into two types: the
main load and extraneous load (Kirschner 2002; Moreno 2004). In the present
study, cognitive load was regarded as extraneous load. As for satisfaction, it refers
to the users’ perceptions of their own navigational experiences as well as the quality
of their interactions with the media.

The three-factor structure obtained as a result of this scale-development study differs
from Dorum and Garland’s claim (2011) that navigational performance can be mea-
sured with the scores of task achievement, disorientation and recall. This finding
obtained in this study also differs from Brusilovsky and Pesin’s view (1998) that in
hyper media navigation, two most important elements of navigational performance are
the way followed and the time spent. The reason is that both the way followed and the
time spent are related only to the variable of disorientation. However, navigational
performance in hyper media is also influenced by the factors of cognitive load and
satisfaction besides the factor of disorientation.

The results obtained in the present study demonstrated that the Hyper-MNP scale is
a valid and reliable tool to be used in determining the navigational performances of
Information Technologies pre-service teachers.

Hypermedia Navigation 
Performance

Fig. 6 Hyper media navigational
performance factors
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4.1 Limitations

The validity and reliability studies of the Hyper-MNP scale were conducted by
applying it only to information technologies pre-service teachers. Therefore, various
other scales could be developed to determine the hyper media navigational perfor-
mances of a larger population.

The validity and reliability studies of the scale were carried out with 110 Information
Technologies pre-service teachers. Therefore, the low number of the participants could
be considered as one limitation to the present study. However, Gorsuch (1983) and
Kline (1979) reported that factor analysis should be conducted with at least 100
participants. For this reason, the number of the participants in the present study could
be said to be sufficient for factor analysis.

For the construct validity of the scale, Confirmatory Factor Analysis was run.
Exploratory Factor Analysis is one that helps the researcher obtain information about
the nature of the factors measured with the measurement tool and about the number of
the factors measured. However, in the present study, the number of the factors and
factor structures were previously determined. Therefore, in order to find out whether
the scale factor structure previously determined differed with respect to certain vari-
ables, the confirmatory factor analysis technique was used. Confirmatory factor anal-
ysis is more complex when compared to exploratory factor analysis and is a technique
used in the following phases of studies for the purpose of testing a theory regarding
latient variables (Tabachnick and Fidell 2001). Thus, in the scale development study,
the application of only the confirmatory factor analysis rather than the use of both
exploratory and confirmatory factor analyses was not regarded as a limitation.

5 Conclusion

The flexibility and the potential of high-level interaction provided by hyper media for
users depend on their navigational performance in hyper media. Since users’ naviga-
tional performances in hyper media reflect the interaction and flexibility of the media, it
is believed that it is important to determine navigational performance in hyper media as
an integrated variable. In this respect, the present research, which included the validity
and reliability studies of the Hyper-MNP scale, is believed to be important as, in related
literature, it is the first scale developed to determine navigational performance in hyper
media.

In the study conducted, the purpose was to develop a scale evaluating the hyper
media navigational performance factors as a whole. Depending on this purpose, a pool
of 15 factors determined in line with the related literature was prepared. Following this,
38 field experts were asked for their views, and these variables were decreased to five.
Finally, as a result of a pilot application carried out with 32 Information Technologies
students, the confirmatory factor analysis conducted with 110 Information Technolo-
gies students and the reliability analysis carried out with 33 Information Technologies
students, a three-factor structure was obtained for navigational performance of the
Hyper-MNP scale.

The Hyper-MNP scale, whose validity and reliability studies were conducted,
included 15 items, seven of which were positive and eight of which were negative.
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Six of these items were for the factor of disorientation; five for satisfaction; and four
were for cognitive load. The Hyper-MNP scale, whose internal consistency coefficient
was calculated as α=0.90, was a 5-point Likert-type, and for each statements, and the
participants assigned scores to each statement ranging between 1 and 5, the former
meaning “I completely disagree” and the latter meaning “I completely agree”. The
lowest score to be produced by the scale was 15, and the highest was 75. Scores lower
than 40, the middle score in the scale, demonstrated that the participants had low levels
of navigational performance in hyper media and, those higher than 40 demonstrated
that the participants had high levels of navigational performance in hyper media.

The Hyper-MNP scale developed within the scope of the study is a valid and reliable
tool to be used to determine the flexibility and potential that hyper media provide for
users. In this respect, this measurement tool will help determine the flexibility and
potential—in other words, the navigational performance—provided by hyper media for
users designed for a wide range of purposes from education and social sharing to
trading. Considering the fact that hyper media constitute the basis of the widely-used
Web, it is believed that the Hyper-MNP scale can be used in quite a wide range of areas
to determine users’ navigational performance in hyper media.

The validity and reliability studies of the Hyper-MNP scale were conducted by
applying it to information technologies pre-service teachers. Therefore, different studies
could be conducted to adapt the scale to other pre-service teachers with different
characteristics. In addition, the scale developed could also be adapted to different-age
groups. Besides the Hyper-MNP scale developed for information technologies pre-
service teachers, more comprehensive scale development studies could be conducted to
determine users’ navigational performance in hyper media.
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